In the history of option pricing, Black-Scholes model is one of the most significant models. In this article, the main concern is the numerical solution of the Black-Scholes model (a.k.a. Black/Scholes/Merton) for the European call option in a different way. The model is described and an explicit difference scheme was used for the numerical approximation. The stability condition of the scheme is established through convex combination. A different way was used to obtain the numerical value of the model. Estimation of the relative error was calculated in L 1 -norm in order to test the accuracy of the scheme. Finally, a comparison of the numerical outcomes with the value obtained by another scheme is given.
Introduction
In the historical backdrop of option pricing model, the Black-Scholes or In [3] Mellin transformation was utilized to explain this model. They did not require variable change or explaining dispersion condition. R. Company, A.L.
Gonzalez, L. Jodar [4] solved the Black-Scoles model which was modified with discrete dividend. They utilized a delta-characterizing grouping of generalized Dirac-Delta function and connected the Mellin transformation to acquire an integral formula. At last, the solution was approximated they approximated by utilizing numerical quadrature estimation.
In this article, a finite difference scheme is used to approximate the solution.
This article is organized in the following way. Section 2 consists of the discussion of the dynamics of the model problem, and then the formulation of an explicit difference method to approximate the model and establishment of the stability of the scheme by convex combination in Section 3. In Section 4, we progress a programming code in MATLAB for the implementation of the numerical results for explicit finite difference scheme for Black-Scholes model. We compare the numerical solution with the analytical solution. We estimate the relative error of the numerical scheme in L 1 -norm that leads to show the rate of convergence graphically. We also compare the explicit method with the result obtained by another work using semi-implicit method [5] .
The Black-Scholes Model
The Black-Scholes model is a powerful tool for valuation of equity options. 
It is a 2 nd order partial differential equation (PDE) in S-space and 1 st order in time. We generally use: at present t = 0, at expiry t = T. For European call option [5] , let us denote the function value V by C. Now we define the initial and boundary conditions. In particular, we must consider final and boundary condition in the case of European Call option. The value at final time t = T can be calculated from the definition of call option. If at final time stock price is greater than strike price ( ) S K > the call option will be worth ( )
S K −
because the buyer can buy the stock for K and sell it instantly for S and gain profit. But if S K < then the buyer will not exercise the option and it will be worthless. So at t = T the option value is known is called the final condition and it is expressed as
For boundary conditions, we consider the value of C at S = 0 and as S → ∞ . If S = 0 then from the Equation (1) the payoff must also be 0. So the consequent boundary condition when S = 0:
when S → ∞ it is more likely that the option will be exercised and the value will be S K − . As S → ∞ the exercise price has not any impact on the option value, so the option value is equivalent to ( ) ( ) , e as r T t 
C S t S K S
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Objective and Methodology
The main objective of this article is to study the Black-Scholes partial differential equation and find the solution numerically for a European call option so that the dynamics of this model can be understood. A finite difference scheme will be introduced to approximate the numerical solutions. The boundary conditions will be used for the European call option. The stability of this numerical scheme is also studied. The study will be conducted theoretically. For this purpose, some computer programs such as MATLAB, Mathematica was used.
Numerical Solution
In most cases, it is very difficult to obtain the analytical solution of partial differential equation, even we obtain an analytical solution but in a very complex form.
Therefore one needs to solve the PDE numerically. Finite difference method [7] [8]
is one of the popular methods that have been used to solve partial differential equations. In this section, a finite difference scheme is developed in order to obtain to solve the Black-Scholes model numerically.
Explicit Difference Scheme
Time and Space discretization:
The 
where
. Whenever it is written n C it's actually mean the numerical value of ( ) ,
C n t i S ∆ ∆
Now to formulate an explicit difference scheme, the Black-Scholes partial differential equation
is discretized using the following formulae:
The discretization of the time derivative C t ∂ ∂ is obtained by backward difference formula as below: 
Now the discretization of the first order derivative of S is obtained by central difference approximation and the second order derivative of S is obtained by a symmetric central difference approximation.
( )
Now using Equations (9)-(11) in Equation (8) we get, ( ) 
This is the explicit difference scheme for Black-Scholes equation.
Stability Condition
Here the establishment of the stability condition for numerical scheme of Black-Scholes equation is discussed. For stability condition, it is considered that the scheme is without the source term i.e. considering 0 rV = . Therefore, ( ) 
For convex combination, the sum of coefficient is equal to 1. And also, ( ) 
Numerical Results
Consider for purposes of graphical presentation the value of a call option with strike price K = 100. The risk-free interest rate r = 0.12, the time to expiration is T = 1 measured in years, and the volatility is = 0.10. The value of the call option is plotted over a range of stock prices 70 130 S ≤ ≤ surrounding the strike price is illustrated in Figure 1 . From Figure 3 , it is observed that the two solutions are almost superimposed.
The red color represents the numerical solution and green represents the analytic solution. Two solutions cannot be distinguished by the naked eye. Hence the numerical scheme has a very small error. Now to find the relative error for the scheme, the computation of the relative error in L 1 -norm which is defined by The relative error is shown in Figure 4 .
From Figure 4 it is seen that as time t goes from 0 to 1, the relative error becomes smaller and smaller. For explicit difference scheme, the relative error is less than 0.0035 which is quite acceptable. Figure 5 represents that the error is decreasing with respect to the smaller discretization parameters ∆t and ∆S, which shows the convergence of the explicit difference scheme. 
Comparison with Other Numerical Scheme
In this section, a comparison is made between our explicit difference scheme with another numerical scheme that was used in finding the approximate solution of Black-Scholes model which is Semi-implicit method [5] . From Table 1 it is seen that explicit scheme gives better results than semi-implicit method. But the results obtained by the scheme that was developed here are not much close to the exact value. But if the temporal grid points are increased up to N = 41,000, spatial grid points up to M = 1000 and set the other parameters value as above then the following values (Table 2) were found for different stock prices. 
Conclusion

